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Text S1 Steps of BCR
The optimized BCR three-stage extraction procedure is used to determine the distribution of heavy metal in different chemical fractions and the steps of sequential extraction are listed as following:
Step 1 (Exchangeable fraction): A total of 40mL of 0.11M acetic acid is added to 1g freezing-dried sediment and shake overnight. The mixture is centrifuged to separate the extract from residue.
Step 2 (Reducible fraction): A total of 40mL of 0.5M hydroxylammonium chloride, adjusted with nitric acid to the pH of 1.5, is added to the residue from Step 1 and then extraction performed as above.
Step 3 (Oxidizable fraction): The residue from Step 2 is treated twice with 8.8M hyfrogen peroxide, evaporated to near dryness, then 50mL of 1.0 M ammonium acetate, adjusted to pH 2 with nitric acid, is added and the extraction performed as above.
Step 4 (Residual fraction): The material remaining at the end of the BCR procedure is digested in 20mL aqua regia, with microwave assistance, as described above.
Figure S1 Location of sampling sites
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Fig. S1 Location of sampling sites
Table S1 Detailed information of the sampling sites
Table S1 Detailed information of the sampling sites
	Number
	Name
	x
	y
	District
	Location

	1
	SX-1
	113.4984
	34.7405
	Zhongyuan
	Y034 (Xiaozhai Road)

	2
	SX-2
	113.5121
	34.7491
	Zhongyuan
	Zhongyuan West Road-Danshui Avenue

	3
	SX-3
	113.5147
	34.7633
	Zhongyuan
	Zhengshang Road (Xushui Interchange)

	4
	SX-4
	113.5174
	34.7869
	Zhongyuan
	Huagong Road - West 4th Ring Road

	5
	SX-5
	113.5090
	34.8086
	Zhongyuan
	Kexue Avenue (Riverside Park of Xu River)

	6
	SX-6
	113.4759
	34.8396
	Zhongyuan
	Suohe Bridge on Lianhua Road

	7
	SX-7
	113.5148
	34.8462
	Zhongyuan
	Gouzhao Interchange

	8
	SX-8
	113.5634
	34.8695
	Huiji
	Shijia River Bridge

	9
	SX-9
	113.5971
	34.8807
	Huiji
	North 4th Ring Road (Gongzhai Bridge)

	10
	SX-10
	113.6634
	34.8910
	Huiji
	Tianhe Road (Suoxu River Bridge)

	11
	SX-11
	113.6947
	34.8880
	Huiji
	Zhongzhou Avenue (Suoxu River Bridge)

	12
	SX-12
	113.7212
	34.8766
	Huiji
	North 4th Ring Road - JingShen Line

	13
	JL-1
	113.5591
	34.7050
	Erqi
	Hanghai West Road - South 4th Ring Road

	14
	JL-2
	113.5713
	34.7357
	Zhongyuan
	Longhai Expressway - Danshui Avenue

	15
	JL-3
	113.5620
	34.7487
	Zhongyuan
	Zhongyuan West Road (Zhongyuan Bridge)

	16
	JL-4
	113.5736
	34.7621
	Zhongyuan
	Jianshe West Road - Huxi Road

	17
	JL-5
	113.5826
	34.7817
	Zhongyuan
	Huagong Road (Xiliu Lake Bridge)

	18
	JL-6
	113.5846
	34.7906
	Zhongyuan
	West 3rd Ring Road - Laolianghecunbei Road 

	19
	JL-7
	113.5907
	34.8059
	Zhongyuan
	West 3rd Ring Road - North 3rd Ring Road

	20
	JL-8
	113.5940
	34.8195
	Zhongyuan
	Fulilu Road (Nanyangzhai Industrial Park)

	21
	JL-9
	113.6055
	34.8321
	Huiji
	Shakou Road (Jingtu Garden)

	22
	JL-10
	113.6196
	34.8482
	Huiji
	Changxing Road - Lianhuo Expressway

	23
	JL-11
	113.6433
	34.8541
	Ginshui
	Wenhua North Road (Jialu River Bridge)

	24
	JL-12
	113.6740
	34.8577
	Huiji
	Huayuan Northe Road - Yingcai Road

	25
	JL-13
	113.6861
	34.8593
	Huiji
	Zhongzhou Avenue (Jialu River Bridge)

	26
	JL-14
	113.7742
	34.8445
	Ginshui
	JingShen Line (Jialu River Bridge)

	27
	JL-15
	113.8074
	34.8166
	Ginshui
	Longmen Bridge

	28
	JL-16
	113.8226
	34.8134
	Ginshui
	East 4th Ring Road (Jialu River Bridge)

	29
	JS-1
	113.7081
	34.7873
	Ginshui
	Nongye East Road (Jinhui Bridge)

	30
	JS-2
	113.7060
	34.7744
	Ginshui
	Zhongzhou Avenue (Zhengzhou Forest Park)

	31
	JS-3
	113.6955
	34.7641
	Ginshui
	Jinshui Road (Yanzhuang)

	32
	JS-4
	113.6759
	34.7627
	Ginshui
	Zijinshan Road (Zijinshan Interchange)

	33
	JS-5
	113.6508
	34.7648
	Erqi
	Nanyang Road - Jinshui Road

	34
	JS-6
	113.6389
	34.7486
	Erqi
	Zhongyuan East Road - Daxue North Road
(Medical School of Zhengzhou University)

	35
	JS-7
	113.6192
	34.7375
	Zhongyuan
	Longhai West Road - Songshan South Road
(Zhengzhou No.57 Middle School)

	36
	JS-8
	113.6155
	34.7217
	Erqi
	Hanghai West Road (Houhelu Metro Station)

	37
	JS-9
	113.6099
	34.6927
	Erqi
	Zhengmi Road (Jinshui River Bridge)

	38
	DF-1
	113.6507
	34.8399
	Ginshui
	Wenhua North Road - Weihe North Road

	39
	DF-2
	113.6586
	34.8205
	Ginshui
	Wenhua North Road - Guoji Road

	40
	DF-3
	113.6624
	34.8112
	Ginshui
	North 3rd Ring Road - Qudong Road

	41
	DF-4
	113.7004
	34.7940
	Ginshui
	Dongfeng Road - Zhengqi Street

	42
	DF-5
	113.7004
	34.7940
	Ginshui
	Dongfeng Road - Zhongzhou Avenue

	43
	DF-6
	113.7257
	34.7907
	Ginshui
	Dongfeng East Road - Ruyi West Road

	44
	DF-7
	113.7765
	34.7832
	Ginshui
	East 3rd Ring Road - Xiangji Road

	45
	DF-8
	113.8103
	34.7623
	Guancheng
	East Fourth Ring Road (Zhengdong Flower Market)

	46
	XE-1
	113.7539
	34.7800
	Ginshui
	Dongfeng South Road (Jicheng East Bridge)

	47
	XE-2
	113.7362
	34.7710
	Ginshui
	Huanghe East Road - Jiuru Road (Changtong Bridge)

	48
	XE-3
	113.7189
	34.7631
	Ginshui
	Jinshui Road Interchange

	49
	XE-4
	113.7123
	34.7531
	Ginshui
	Shangcheng East Road - Yingxie Road

	50
	XE-5
	113.6759
	34.7449
	Guancheng
	Zijinshan Road (Xionger River Park)

	51
	XE-6
	113.6669
	34.7383
	Guancheng
	Dongdoufuzhai Street

	52
	XE-7
	113.6649
	34.7254
	Erqi
	Longhaili Road (KingStar Beer Co., Ltd.)

	53
	QL-1
	113.6936
	34.6715
	Guancheng
	South 4th Ring Road - Zhengxin Road

	54
	QL-2
	113.7245
	34.7022
	Guancheng
	South 3rd Ring Road - Airport Expressway

	55
	QL-3
	113.7001
	34.7037
	Guancheng
	South 3rd Ring Road - Zhongzhou Avenue

	56
	QL-4
	113.7043
	34.7166
	Guancheng
	Zhongzhou Avenue (Shibali River Bridge)

	57
	QL-5
	113.7242
	34.7220
	Guancheng
	Hanghai East Road (Zhongyuan Tower)

	58
	QL-6
	113.7205
	34.7317
	Guancheng
	Zhongzhou Avenue - Airport Expressway

	59
	QL-7
	113.7300
	34.7390
	Guancheng
	Longhai Road - Yongping Road

	60
	QL-8
	113.7354
	34.7497
	Guancheng
	Shangdu Road (Qili River Bridge)

	61
	QL-9
	113.7619
	34.7636
	Ginshui
	Dongfeng South Road (Fenghe Bridge)

	62
	QL-10
	113.7748
	34.7665
	Ginshui
	East 3rd Ring Road (Zhengzhou East Railway Station)

	63
	CH-1
	113.7773
	34.7057
	Guancheng
	Jingnan 8th Road (Chaohe River Bridge)

	64
	CH-2
	113.7890
	34.7213
	Guancheng
	South 3rd Ring Road (Chaohe River Bridge)

	65
	CH-3
	113.8042
	34.7219
	Guancheng
	East 4th Ring Road - Hanghai East Road


“A Road - B Road” means the sampling site is located at the intersection of A Road and B Road. The ones within the brackets are the typical or famous spots near the sampling sites.
Table S2 Results of the recovery test of standard samples (GSS-13)
Table S2 Results of the recovery test of standard samples (GSS-13)
	
	measured value
(mg/kg)
	standard value
(mg/kg)
	recovery rate
(%)

	Cr
	64.08
	65±2
	98.59

	Ni
	27.47
	28.5±1.2
	96.40

	Cu
	20.57
	21.6±0.8
	95.22

	Zn
	70.18
	65±3
	107.97

	As
	10.92
	10.6±0.8
	103.04

	Cd
	0.14
	0.13±0.01
	109.84

	Hg
	0.49
	0.052±0.006
	93.97

	Pb
	22.52
	21.6±1.2
	104.24


Table S3 Classification of EF
Table S3 Classification of EF
	EF value
	Grades of EF risk

	EF<2
	minimal enrichment

	2≤EF<5
	moderate enrichment

	5≤EF<20
	signiﬁcant enrichment

	20≤EF<40
	very high enrichment

	EF≥40
	extreme enrichment


Table S4 Classification of Igeo
Table S4 Classification of Igeo
	Igeo value
	Grades of Igeo risk

	Igeo≤0
	practically unpolluted

	0<Igeo≤1
	unpolluted to moderately polluted

	1<Igeo≤2
	moderately polluted

	2<Igeo≤3
	moderately to strongly polluted

	3<Igeo≤4
	strongly polluted

	4<Igeo≤5
	strongly to extremely polluted

	Igeo>5
	extremely polluted
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Table S5 Classification of CF
	CF value
	Contamination level

	CF<1
	Low contamination

	1≤CF<3
	Moderate contamination

	3≤CF<6
	Considerable contamination

	CF≥6
	Very high contamination


Table S6 Classification of PLI
Table S6 Classification of PLI
	PLI value
	Pollution level

	PLI<0.7
	Unpolluted

	0.7≤PLI<1
	Slightly polluted

	1≤PLI<2
	Moderately polluted

	2≤PLI<3
	Heavily polluted

	PLI≥3
	Severely polluted


Table S7 Indices and grades of potential ecological risk
Table S7 Indices and grades of potential ecological risk
	 value
	Grades of RI of single metal
	RI value
	Grades of RI of the environment

	<40
	Low risk
	RI<150
	Low risk

	40≤<80
	Moderate risk
	150≤RI<300
	Moderate risk

	80≤<160
	Considerable risk
	300≤RI<600
	Considerable risk

	160≤<320
	High risk
	RI≥600
	Very high risk

	320
	Very high risk
	
	


Table S8 Classification of RAC and values of ∂
Table S8 Classification of RAC and values of 
	Risk
	Metal in exchangeable fraction/%
	

	No risk
	<1
	1.00

	Low risk
	1-10
	1.00

	Medium risk
	11-30
	1.20

	High risk
	31-50
	1.40

	Very high risk
	>50
	1.60


Table S9 Health risk assessment parameters for heavy metals in road dust
Table S9 Health risk assessment parameters for heavy metals in road dust
	Parameters
	Meaning
	Unit
	Children
	Adult

	ADDing
	The daily exposure dose via the ingestion pathway
	mg/(kg·day)
	-
	-

	ADDinh
	The daily exposure dose via the inhalation pathway
	mg/(kg·day)
	-
	-

	ADDderm
	The daily exposure dose via the dermal contact pathway
	mg/(kg·day)
	-
	-

	ADDvapor
	The daily exposure dose of Hg via the inhalation pathway of mercury vapor
	mg/(kg·day)
	-
	-

	LADDinh
	Lifetime average daily dose via the inhalation pathway
	mg/(kg·day)
	-
	-

	Cm
	Concentration of metal i
	mg/kg
	-
	-

	IngR
	Ingestion rate of road dust
	mg/day
	200
	100

	EF
	Exposure frequency
	d/a
	233
	300

	ED
	Exposure duration
	a
	6
	24

	BW
	The average body weight
	kg
	15
	60.6

	AT
(non- carcinogenic)
	Average time of non-carcinogen
	day
	365×ED
	365×ED

	AT
(carcinogenic)
	Average time of carcinogen
	day
	70×365
	70×365

	InhR
	Inhalation rate
	m3/day
	5
	15.7

	PEF
	Particle emission factor
	m3/kg
	1.32×109
	1.32×109

	SA
	Surface area of the skin
	cm2
	1600
	4350

	SL
	Skin adherence factor
	mg/(cm2·day)
	0.2
	0. 07

	ABS
	Skin absorption factor
	-
	0.001
	0.001

	VF
	Volatilization factor
	m3/kg
	32675.6
	32675.6


[bookmark: _Hlk172105469]Table S10 Reference doses for different exposure pathways and carcinogenic slope factors
Table S10 Reference doses for different exposure pathways and carcinogenic slope factors
	
	RfDing
	RfDinh
	RfDderm
	RfDvapor
	SFinh

	Cr
	3.00×10-3
	2.86×10-5
	3.00×10-5
	/
	42

	Ni
	2.00×10-2
	2.06×10-2
	5.40×10-3
	/
	0.84

	Cu
	4.00×10-2
	4.02×10-2
	1.20×10-2
	/
	/

	Zn
	3.00×10-1
	3.00×10-1
	6.00×10-2
	/
	/

	As
	3.00×10-4
	1.23×10-4
	3.00×10-4
	/
	15.1

	Cd
	1.00×10-3
	1.00×10-3
	1.00×10-5
	/
	6.3

	Hg
	3.00×10-4
	2.40×10-5
	3.00×10-4
	1.00×10-3
	/

	Pb
	3.50×10-3
	3.52×10-3
	5.25×10-4
	/
	0.84
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